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Synopsis

Desloratadine (SCH 34117; DCL) is a tricyclic antihistamine with selective peripheral histamine
H1-receptor antagonist activity. It is an active metabolite of loratadine (Clasitin ®) which is
marketed as 10 mg tablet in the U.S. Relative oral potency of DCL is two to four times greater
than loratadine in animals.

The sponsor developed a tablet formulation (5-mg strength) of DCL for the refief of the nasal and

non-nasal symptoms of seasonal allergic rhinitis -includipg-rasatcongestiom i patents 12 years

ot age and older. 1he proposed dosage regimen is 5-mg oral, Q.D. for aduits and children 12
years of age and over. ,

On 10/20/1999, the sponsor submitted the data from a complete safety/efficacy program (four
multiple dose studies for safety and four single dose studies for onset of actlon) and 14 clinical
pharmacology studies.

This reviewer compieted the review of the clinical pharmacology and biopharmaceutics data and
found that the systemic exposure was 18-32 % higher in African ~American than in Caucasian.
Similarly, five subjects with high systemic exposure in Study C98357 are all African-Americans. It
was noted that the sponsor investigated the genotype of the subjects with the 5 alleles (A,B, D, E,
and T) for 2D6 in that study. However, allele Z(*17) which is abundant in African-Americans and
Asians was not studied. Therefore, the sponsor was asked to investigate the genotype for ailele Z
(*17) for the subjects in Study C98357.

The present submission dated 3/12/2001 is the sponsor's response to the above AQench
request on the genotype study.

The sponsor's response was acceptable. The sponsor investigated the 48 samples from 4 studies
for CYP2D6 genotype. CYP2D6 *2, *3,*4,°5,'7, "8, *9, *10. *11, *12, *15, *17, and *18 alleles,

as well as CYP2D *29 allele (See the appendix for detailed methods) were tested. Among the 48
samples, 12 samples were from the subjects with poor DCL 3- hydroxylation function (i.e.,
appeared high systemic exposure of DCL than average). Other 36 samples were from the
subjects with normal DCL 3-hydroxylation function.

"The genotype results indicate that there is a lack of correlation in between 2D6 genotype and 3-

OH DCL formation: '

(1) Four individuals (Subjects 11588, 12108, 11743, and 11747) possess two- non functional or
“null” CYP2D6 alleles (i.e., * 4/ *4, * 4/ "5, and *3 / *4), but exhibited normal 3-OH DCL
formation (See Table 1).

(2) Eleven out of 12 subjects with the poor 3-OH DCL formation ability appeared to possess at
least one functional allele, either CYP 2D6 *1 or *2, (i.e., possess 2D6 phenotype of
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extensive metabolizer). One exception was an individual (i.e., Subject ID No. 511073) with a
novel CYP 2D6 genotype, *17ins/*29.

Also, there was a lack of comrelation between allele *17 and poor formation of 3-OH DCL.:

(1) The results of CYP2D6 genotyping showed that a total of 10 out of 48 samples possess *17.
Among them, half showed normal DCL 3-hydroxylation formation and the other half are poor

~ DCL 3-hydroxylation function.

(2) It was noted that two individuals appeared to possess CYP 2D6 *17 allele out of the 14
individuals from the Study Ci98-357. One was identified as a normal and the othter had high
systemic exposure of DCL (i.e., poor DCL 3 hydroxylation function).

(3) ltis also noted that the various combination of alleles (i.e.,* 1/* 17, *1/°29, *4/*17, *2/*5,

and * 2/ *17) appeared both in the samples from the poor and normal DCL 3-hydroxytation
metabolizer (See Table 1 in the appendix).

Conclusions
From this study, following two conclusions were made.

s The genotype results indicate that there is a lack of correlation in between 2D6 genotype and
3-OH DCL formation.

* Also, there was a lack of correlation between allele *17 and poor formation of 3-OH DCL.

Recommendation: No Action Indicated
The Off ice of Chmcal Pharmacology and Blopharmaceutlcs Division of Pharmaceut:cal

Young Moon Choi, Ph.D.

Pharmacokineticist )

Division of Pharmaceutical Evaluation it

Office of Clinical Pharmacology and Biopharmaceutics
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Appendix 1. Genotyping for CYP 2D6

1. Background

Descarboxyethoxyloratadine(SCH34117; DCL) is an active, N-desalkyl metabolite of loratadine.
A major metabolite of DCL in humans is the glucuronide conjugate of 3-hydroxy DCL (3-OH-
DCL).

Clinical pharmacology studies showed that the systemic exposure of DCL was 18-32 % higher in
African —American than in Caucasian. Similarly, five subjects with high systemic exposure in
Study C98357 are all African-Americans.

Itis noted that the sponsor investigated the genotyping of the subjects with the 5 alleles (A,8, D,
E, and T) for 2D6 in that study. However, allele Z(*17) which is abundant in African-Americans
and Asians was not studied. Therefore, the sponsor was asked to investigate the genotype for
allele Z (*17) for the subjects in Study C98357.

In this context, the review is focused on whether or not there is any correlation of *17 allele with
poor DCL 3-hydroxy metabolism.

2. General information on CYP2D6 gene locus:

CYP2D6 gene locus is highly polymorphic with more than 50 variant forms of the gene (allele)
described to data. inheritance of two non-functional or null alleles resuits in inefficient
metabolism [i.e., poor-metabolizer (PM)] of many drugs including several beta receptor

.antagonist, anti-arithimics, anti-depressants, anti-psychatics.and-morphinre-defivatives™

This PM phenotype of CYP2D6 is found in 5-10 % of Caucasians and about 1-2 % of Asian and

African-Americans. In Caucasians, the *3, *4, *5, and *6 alleles are the most common loss of

functional alleles and account for approximately 98 % of PM phenotypes. Compared to

Caucasians, Asian and African-Americans tend to have lower CYP2D6 activities even though the
- actual incidence of PM is less than in Caucasians.

This may be partially explained by a lower frequency of non-functional alleles and a relatively high
frequency of population-selective alleles that are associated with decreased activity relative to the
wild type *1 allele. For example, CYP2D6 “10 allele occurs at a frequency of 50 % in Asians, and

*17 alleles is reported at a frequency of 30-35 % in black Africans and 21 % in African-Americans.

3. Method of genotyping

A polymerase chain reaction (PCR) / restriction fragment length polymorphism -based
genotyping strategy is employed to detect alleles associated with the extensive and poor
metabolizer status.

(1) Genomic DNA was isolated from white blood cells.

(2) The isolated DNA is quantitated and qualitated by

Subsequently extra long polymerase chain reaction is used to specifically ampllfy the CYP 2D6
gene:

A3) A series of reamplification assays are then performed followed by restriction enzyme
digestions.:

(4) The resuiting DNA fragments are analyzed by agarose gel electrophoresis, and assignment
of the genotype is made by interpretation of the banding patterns. If necessary, additional
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long polymerase chain reactions are performed to detect large gene deletions and gene
duplications:

Additional XL-PCR reactions have been established to detect CYP2D6 alleles carrying
duplications (*Ix2, *2x2, and *4x2) and tile *16 gene rearrangement. ! _ > methods were
also developed for two new alleles. These are described in detail below.

Assay for the CYP2D6*29 allele

Assay for the 18 bp insertion in the CYP2D6*17 allele

THI
On OR/GINzLWAy
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4. Results
Table 1 presents the final genotype.

Table1. Demographic data, 2D6 genotype, anticipated CYP2D6 phenotype, and desloratadine 3-

hydroxylation phenotype
Study No. Subjects ID | Gender Race CYP2D6 CYP 2D6 DCL 3-hydroxylation
genotypa Phenotype phenotype

C98-357 11413 M =] "2x2/ *29 EM PM
11414 M B *1 117 EM N
11415 M [:] *2 1 *17 EM PM
11417 M 8 1. /%2 EM PM-
11418 M [o] 17 2 EM N
11419 M C 1./ °4 EM N
11420 M B ‘1729 EM PM
11421 M B 2 /°3 EM N
11423 M c ‘115 EM N
11425 F C ‘174 EM N
11426 F B ‘1.1°29 EM N
11427 F B ‘1./*5 EM N
11429 F C ‘1/°4 EM N
11434 F B 1 /2 EM PM

C98-356 11569 M [+] ‘2 1°4 EM N
11570 F [9] ‘2 /4 EM N .
11572 M -] 2 1 *17 EM PM
11574 M [9] 174 EM N
11575 F B 21/ *29 EM N
11577 M 8 a4 —Ear— N
11579 M [+] *1/ *29 EM N
11580 M B ‘4 /17 EM PM
11581 M B 477 EM N
11583 F (o] 1/ *29 EM N
11588 F 8 ‘4 /4 PM N
11589 F Cc *1/ "4 EM N
11590 F B 1/ %2X2 EM N
11591 M B *21°5 EM N
11605 M C *1/*4 EM NA
11628 F B 1/ *4X2 EM N
11650 F B 215 EM PM
12108 M B ‘4 /5 PM N
12109 F C 114 EM N
12885 F C *1/°4 EM N

C98-354 11670 M C ‘2/°7 EM N
11671 F :] ‘3/°10 EM N
11672 F B 2/ 2X 2 EM N
11675 M B ‘2! 17 EM N
11676 M B *3/ 17 EM N
11678 M [+] NA - N
11741 M B *1/°10 EM N
11742 M [ 1/1°2 EM PM
11743 M [ *3/°4 PM N
11745 M B 217 EM N
11746 M 8 1/*17 EM PM
11747 M C *4/°4 PM N
11749 F B ‘2117 EM N

C98-097 511073 M 8 * 17 ins/ *29 PM (7)) PM

B.represents African-American; C represents Caucasian;

A is male and F is female;
N is normal, PM is poor metabolizer and NA is not available.
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5. Reviewer's comments

The sponsor responded adequately to the agency’s request with respect to 2D6 genotyping.

The sponsor provided 2D6 genotype of the five individuals whose systemic exposure is unusually
higher than the others in Study C98-357 (The evaluation of the electrocardiographic
pharmacodynamic effects following administration of multiple high-dose of SCH34117).

Furthermore, the sponsor provided 2D6 genotype of samples from Studies C98-356 (A multiple
dose pharmacokinetic study in healthy subjects), C98-354 (Single dose pharmacokinetics in
subjects with various degrees of chronic liver disease), and C98-07 (The absorption, metabolism
and excretion of 14C-SCH 34117 in healthy male volunteers).

The genotype results indicate that there is a lack of correlation in between 2D6 genotype and 3-

OH DCL formation:

e Fourindividuals (Subjects 11588, 12108, 11743, and 11747) possess two- non-functional or
“null” CYP2D6 alleles (i.e., * 4/ "4, * 4/ *5, and "3/ *4), but exhibited normal 3-OH DCL
formation.

¢ The 11 out of 12 subjects with the poor 3-OH DCL formation ability appeared to possess at
least one functional allele, either CYP 306 *1 or *2, (i.e., possess 206 phenotype of
extensive metabolizer).

Also, the above results indicates a lack of correlation between altele *17 and poor formation of 3-
OH DCL:

«~—TFhe-resuitsof€YP2D6 genotyping showed that a total of 10 out of 48 samples possesses
*17. Among them, half showed normal DCL 3-hydroxylation formation and the other halfis
poor DCL 3-hydroxytation function.

e |t was noted that two individuals appeared to possess CYP 2D6 *17 allele out of the 14
individuals from the Study Ci98-357. One was identified as a normal and the other had high
systemic exposure of DCL (i.e., poor DCL 3 hydroxylation function).

¢ ltis also noted that the various combination of alleles (i.e., " 1/*17,*1/"29, *4/*17, *2/*5,

and * 2/ *17) appeared both in the samples from the poor and normal DCL 3-hydroxylation
metabolizer (See Table 1 in the appendix).
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

NDA 21-165 Reviewer: Young Moon Choi, Ph.D.,
Drug: Desloratadine Tablet Submission: 3/20/00 and 5/18/00
Sponsor: Schering Corp :

Type of submission: Original NDA PDUFA due date: 11/21/00

Div due date : 9/21/00
Review Code: 1S

1. SYNOPSIS
This short review is for the two submissions dated 3/20/00 and 5/18/00.

The sponsor submitted the original NDA 21-165 on 10/20/00 for desloratadine tablet.

After the filing meeting, this reviewer requested the information of in vitro human metabolism,
protein binding, and the final study report for the study C98-335, “Single dose pharmacokinetics
of SCH 34117 in subjects with various degree of chronic renal insufficiency.”

The submission dated 3/20/00 included the in vitro study information and the submission dated
5/18/00 is the final study report for study C98-355.

This information has been reviewed and signed-off (paper copy) on 9/20/00.

2_BREVIEWER-S-GOMMENTNoactton s hdicated.

The Ofﬁce of Clinical Pharma.cology and Biophammaceutics, Division of Pharmaceutical
Evaluation Il (OCPB/DPE-ll) has reviewed the submission dated 3/20/00 and 5/18/00. The review
can be found in Clinical Pharmacology and Biopharmace‘%ics review dated 9/20/00 (paper copy).

2\’
W

P
Young Moon Qh8f, Ph.D.
Pharmacokinetlcist
Division of Pharmaceutical Evaluation li
Office of Clinical Pharmacology and Biopharmaceutics

T

' 0
Concurrence: \—,,\'l \0

John Hunt

Deputy Director

Division of Pharmaceutical Evaluation i

Office of Clinical Pharmacology and Biopharmaceutics

CC: NDA 21-165; Div file; HFD-570 (Trout),
HFD-870(Huang, Hunt, Chei), CDR (B. Murphy)
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

NDA 21-165 Reviewer: Young Moon Choi, Ph.D.
Drug: Desloratadine Tablet Submission: 10/20/99
Sponsor: Schering Corp Reviewed: 9/16/00
Type of submission: Original NDA PDUFA due date: 11/21/00
Div due date : 9/21/00
Review Code: 1S

1. Synopsis

Deslorataglne (SCH 34117; DCL) is a tricyclic antihistamine with selective peripheral histamine
H1-receptor antagonist activity. It is an active metabolite of loratadine (Claritin ®) which is
marketed as 10 mg tablet in the U.S. Relative oral potency of DCL is two to four times greater
than loratadine in animals.

The sponsor developed a tablet formulation (5-mg strength) of DCL to indicate the relief of the
nasal and non-nasal symptoms of seasonal allergic rhinitis, in
patients 12 years of age and older. The proposed dosage regimen is 5-mg oral, 'Q.D. for aduits
and children 12 years of age and over.

In support of the proposed indications and dosage regimen, the sponsor has submitted eight
safety/efficacy studies (four multiple dose studies for safety and four single dose studies fac orsetw—————

of 39“’“‘.)

In addition, the sponsor submitted 14 clinical pharmacology studies for the following information:

o Absorption/Distribution/Metabolism/Excretion (One single dose study using C14 labeled DCL
tablet)

e Dose proportionality (two single dose studies and a multlple dose study for the range of 2.5 -

20 mg doses)

Drug interaction (Ketoconazole and erythromycin coadministration studies)

In vitro metabolism/transport studies

Food effect

Race, age and gender effect (one multiple dose study for age, one multiple dose study for

race and gender effect)

Special populations (Hepatic and renal impairment)

Comparative study with Claritin 10 mg

Comparative study of polymorphs of drug substance (Form 1 and 2) to investigate the in vivo

performance since inter-conversion of the polymorphs can occur during tablet formulation.

e Cardiac effect following multiple administration of 45 mg dose QD (9 times of the
recommended daily dose for 10 days)

The sponsor requested a deferral of pediatric studies with the tablet formulation, since they
intended to study pediatrics with . - product.

The above clinical pharmacology studies were reviewed following a question-based review
farmat.

e What is the fate of DCL following oral administration?

¢ Whatis the dose-systemic exposure relationship ?
-~ Does the systemic exposure increase with dose proportionally?
- How does the systemic exposure after multiple dose compare to single dose?
How does the DCL exposure from 5 mg DCL tablet compare to 10 mg Claritin tablets?

e s the systemic exposure related to untoward cardiac effect, (e.g., ventricular rate, QRS, and
QTc)?
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+  How does the exposure change in the presence of intrinsic and extrinsic patient factors?
- Should the dose be adjusted in renally impaired patients?
- Should the dose-be adjusted in hepatically impaired patients?
- Should the dose be adjusted in the elderly?
- Should the dose be adjusted by gender?
- Is there any food effect on the bioavailability of DCL?
- Is there any drug-drug interaction?
e Are the proposed dissolution method and specification appropriate?
s  Whatis the impact of the polymorphism of DCL on pharmacokinetics?

2. COMMENTS TO THE MEDICAL OFFICER

(1) The fate of DCL after oral administration.

e Absolute oral bioavailability has not been determined in human. Based on the Tmax (on the
average 3.5 hour) and T1/2 (approximately 31 hours), it could be concluded that DCL is
slowly absorbed and eliminated. Based on the urinary and feces recovery of radioisotope,
absorption seems to be more than 40 %.

e Once absorbed, DCL appeared to undergo enterohepatic recirculation and was extensively
metabolized to 3-OH desloratadine and then glucuronidated and excreted into urine (major
route of elimination). Approximately half of the dose may be eliminated into the feces (either
unabsorbed or excreted into gastrointestinal lumen through bile or other mechanism).

« The in vitro and in vivo data suggest that CYP 2D6, CYP1A2, CYP2B6, and CYP 3A4 may be
responsible for its metabolism. '

In.vitro-data-suggestthatBCt—duesToUIRAILT CYP 1A2, 2C9, 2C19, 3A4, and 2D6.

Protein binding of DCL is moderate (85.6%) and its distribution to red blood cell was minimal
(Plasma/Blood ratio=.

+ The pharmmacokinetics of DCL followed linear pharmacokinetics, i.e., the systemic exposure
of DCL increased with dose proportionally.

(2) Comparison of systemic exposure with Claritin 10 mq tablet

A comparative study of systemic exposure after multiple dose administration has been conducted
with a three way cross over design (Study P00117). The results showed that the systemic
exposure of DCL after 5 mg multiple dose administration of DCL (muitiple dose) was comparable
to that after 10 mg Claritin.

The metaboiic profile of DCL is appeared similar to that after loratadine administration
(Reference: Study Report # C98-284 : The absorption, metabolism and excretion of 14C-SCH -
29851 in healthy male volunteers)

Based on the results, this reviewer is of the opinion that the available safety data after 10 mg
Claritin oral administration may be used in the evaluation of the safety after DCL 5 mg dose.

(3)_Systemic exposure and cardiac effect (Ventricular rate, QRS, and QTc change)

The relationship between the systemic exposure and this adverse effect was examined in study
C98357 using a dose (45 mg) which was S8-times of the proposed dose (5 mg).

The Cmax and AUC were more than 10 times those of the 5 mg dose. Linear regression
suggested that there was no substantial correlation between these cardiac parameters vs. DCL

- concentration. However, the data submitted were not optimal (e.g., QT data were machine read),
these data will be re-examine when additional data became available.

(4) Systemic exposure in renally impaired patients
In renal impairment (CLcr<80mi/min), the systemic exposure is increased more than 2 times
compared to healthy subjects. DCL was not removed by hemodialysis.

A regression analysis may be needed to determine at what point of the renal impairment warrants
a dosage adjustment.
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(5) Systemic exposure in hepatically impaired patients

Subjects with all level of the hepatic dysfunction exhibited greater exposure (more than 2 times)
to desloratadine than normal subjects.

Based on the results, this reviewer recommends that the dose be reduced to half in hepatic
patients group (Child-Pugh score 25).

(6) Effect of age, race, and gender on DCL systemic exposure

The DCL systemic exposure increased (20 %) in elderly (>65 years).

Female subjects treated for 14 days with desloratadine had 10% and 3% higher desloratadine
Cmax and AUC values, respectively, compared with male subjects. The 3-hydroxy desloratadine
Cnax and AUC values were also increased by 45% and 48%, respectively, in females compared
with males.

The systemic exposure was higher (18-32 %) in black subjects than in Caucasian subjects.

Similarly, the subjetcs with high systemic exposure in study C98357 are all African—Americans.
The sponsor investigated the genotyping of the subjects with the 5 alleles (A, B, D, E, and T) for
Cyp 2D6 in Study C98357. However, allele Z (*17) is more abundant in African-Americans and -
Asians. Therefore, the sponsor may need to investigate the genotype for allele Z for the subjects
in Study C98357.

(7) Food effect
Food did not affect on the bioavailability of DCL.

—l&}—-gﬂﬂg'drunru weraction

Coadministration of therapeutic doses of ketoconazole (200 mg bid) or erythromycin (500 mg tid)
increased DCL systemic exposure 20 —45 % or 14 - 24 %, respectively.
(The degree of the interaction is approximately ¥z of loratadine; Refer to the Claritin labeling).

3. COMMENTS TO THE CHEMIST

(1) The effect of polymorphism on bioavailability

The two polymorphs appeared to be bioequivalent indicating no in vivo impact of the
polymorphism.

(2) Dissolution method and specification
The proposed method is acceptable. However, upon reviewing the dissolution data of biobatch,
this reviewer recommends a dissolution specification of Q3 ‘W at 30 min for desloratadine tablet.
The dissolution data of biobatch and all the stability data are supportive of Q3 ¥ at 30 min.
This reviewer recommends the following dissolution method and specification:

Method

Apparatus: USP apparatus Il (paddle)
Speed: 50 rpm

Temperature: 37 °C

Medium: 0.1 N HCI .
{ Volume: 500 ml -
Specification

Q={ Y6 at 30 min

4. Labeling Comments
(1) The sponsor is asked to reframe the structure of the labeling under the section of Clinical
Pharmacology/ Pharmacokinetics. It is recommended that the following standard format be used.
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(2) Under Clinical Pharmacology section: The statement, -
;" needs additional information of dosing.

(3) Under the section of pharmacokinetics, for pharmacokinetic (PK) parameters, the sbonsor
needs to provide a range of the values since PK parameters appeared to be highly variable.

(3 The sponsor should include renal failure information under the clinical pharmacology
section/special population. Based on increased systemic exposure by renal failure, the
sponsor should state the dose adjustment. The sponsor is asked to perform a regression
analysis to determine at what point of the renal impairment warrants a dosage adjustment.

(5) The information of increased systemic exposure by hepatic and renal failure should be
reflected in other labeling section, e.g., precaution, and dosage and administration section,
appropriately.

(6) Following is the recommended labeling of Clinical Pharmacology section:

CLINICAL PHARMACOLOGY:
Pharmacokinetics:

DRAFT
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l pages redacted from this section of
the approval package consisted of draft labeling




DRRFT

.5
5. COMMENTS TO THE SPONSOR NS é,"’{,
(1) The dissolution method proposed by the sponsor is acceptable. However, the dissolutiondg){h
specification should be changed t  ¥%at 30 min. . /
RN

(2) ltis noted that the systemic exposure was higher (18-32 %) in African-American than in
Caucasian (Study C98356). Similarly, the subjects with high systemic exposure in study
€98357 are all African-Americans. The sponsor investigated the genotyping of the subjects
with the 5 alleles (A, B, D, E, and T) for CYP 2D6 in Study C98357. However, allele Z (*17) is
abundant in African-Americans and Asians. Therefore, the sponsor is asked to investigate the
genotype for allele Z for the subjects in Study C98357.

6. RECOMMENDATION

The Office of Clinical Pharmacology and Biopharmaceutics, Division of Pharmaceutical
Evaluation Il (OCPB/DPE-II) has reviewed and found NDA 21-165 to be acceptable provided that
the above “Labeling Comments” are addressed satisfactorily and dissolution specifications are
modified by the sponsor. Please forward the above “Labeling comments” and “Comments to the
sponsor”, as appropriate.
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8. BACKGROUND

Desloratadine (SCH 34117, DCL) is a long acting tricyclic antihistamine with selective peripheral
histamine H1-receptor antagonist activity. It is an active metabolite of loratadine (Claritin ®) which
is marketed as 10 mg tablets in the U.S. Relative oral potency of DCL is two to four times greater
than loratadine in animal models.

The sponsor developed a tablet formulation (Please refer to the following composition of drug
product) using desloratadine for the relief of the nasal and non-nasal symptoms of seasonal
allergic rhinitis (SAR), in patients 12 years of age and older.

Proposed dosage regimen is 5-mg oral, Q.D. for aduits and children 12 years of age and over.

In support of the above indications and dosage regimen, the sponsor has conducted a complete
safety and efficacy program for SAR patients 12 years or older (a total of 8 clinical trials; 4 for -
safety and 4 for onset of action). For pediatric patients, the sponsor intended to use .

formulation.

In addition to the clinical trials, a total of 14 clinical pharmacology studies have been reported
(Please refer to Appendix biopharmaceutic study summary table).

The sponsor also conducted an alcohol performance study (single dose; 7.5 mg of DCL and
placebo; four-way crossover with/without alcohol). However, this study was not reviewed because
there was no pharmacokinetic information.

9 DRUGSUBSTANCE AND DRUG PRODUCT

9-1. Drug substance
Generic name: Desloratadine
Code name: SCH 34117
Chemical name: 8-chloro-6,11-dihydro-11- (1-p|per|d|nyl|dene) -5H-benzo-[5,6]-cyclohepta [1,2- -
6]pyridine
Molecular.weight: 310.8
Molecular formuta: C1SH19CIN2
Physical from: white to off-white powder
Melting point: 154-157 °C
Solubility: DCL is very soluble in methanol (>400 mg/ml), ethanol (>100 mg/ml), and propylene
glycol (>100 mg/mi). It is soluble in acetone (20 mg/mil) and 0.1 N HCI (40 mglml) It is slightly
soluble in water (0.1 mg/ml) and 0.1 N NaOH (0.08 mg/ml).
With increasing pH, the solubility is decreased (Refer to the following table).

Solvent: = = .

0.1 N HCI
0.05 sodium acetate buffer (pH 4.5)

0.05 M phosphate buffer (pH 6.8)
0.05 M phosphate buffer (pH7.4)
Dlstllled water 0 35 (Data from tablet )

Dlssocuatlon constant: pKa's of pyridine nitrogen and piperidine nitrogen were 4.3 and 9.7,
respectively.

Partition coefficient (Ko/w) between n-octanol and buffer: 5.4 x 10 -3 at pH 1 and 10.5 at pH 7.

Polymorphism: 1t should be noted that two polymorphs of DCL have been identified. Although one
drug substance form is predominantly produced, there is interconversion between two forms
during tabulating process. Accordingly, it is difficult to determine how much each form is in the
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final tablet and what is its impact on the bioavailability of DCL. Therefore, a bioequivalence study
was performed comparing capsule formulations for each form with a to-be-marketed tablet
formulation which contains both forms. It appeared that those formulations are bioequivalent.

" 9-2. Drug product
Following table summarizes the composmon of 5-mg tablet.

{Corejingredient:: i mallableterae
Desloratadine (SCH 34117) 5.00
Corn Starch NF
Dibasic Calcium Phosphate Dihydrate USP
Microcrystalline Cellulose NF
Talc USP ] B
L "Blue - .
‘Clear
Camauba Wax NF
White Wax NF

| Core weight _ 106.61

Reviewer's comment: The ta-he-marketed-formulatien{ts-mg-tabtety wasased i all the clinical

pharmacology studies. For other strengths, i.e., 2.5, 7.5, 10, and 20 mg/tablet, the cellulose
amount was adjusted. This is acceptable.

It was noted that the sponsor used only one biobatch throughout the study for 7.5 mg strength
(batch number #38833 140) and 5 mg strength (Batch number 398833-142; dissolution data
provided for specification), except the Study C98-013 (5 mg strength; Batch number 38833-077).

10. Analytical method

Reviewer's comment on the analysis:

The analytical method employed in the present submission is acceptable. For the analytical
performance in individual studies, please refer to the individual study review. For pre-study
validation, please refer to the attached “summary of the pre-study validation”.

11. pharmacokinetics
{ Q1: What is the fate of DCL following oral administration? How is DCL eliminated from the body? ]
To answer this question, a C14 labeled pharmacokinetic study (C98-097), in vitro metabolism

studies, and an in vitro protein binding study, as well as overall single and muttiple dose studies
in healthy volunteers were evaluated.

Throughout the studies, a large intersubject variation was observed (Refer.to the following
tables). The exact reason(s) of the large variation in pharmacokinetic parameters after oral
administration is not known.
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Plasma blood ratios ranged from " suggesting minimal partitioning of drug into the red
blood cells. DCL binds to plasma protein moderately (85.6 %). '

After a single oral administration of C14-DCL 10 mg (Study C98-097), the plasma AUC of DCL
was 8 % of the plasma AUC of total C14. This suggests extensive metabolism of DCL. In the
same study, a mean total of 87.1 % (urine 40.6 % and feces 46.5 %) of the radioactive dose was
recovered in the excreta in 10 days. '

The metabolite profiles in plaéma, urine and feces indicates that 3-OH DCL formulation and its
subsequent glucuronidation is the major pathway of metabolism. A proposed biotransformation
pathway is summarized in the figure. :

From in vitro human metabolism studies (Refer to the attachment), CYP1A1, CYP1A2, CYP 3A4,
CYP2B6, CYP 2C19, and CYP 2D6 appeared to be involved in the metabolism of desloratadine.

It was noted that the pharmacogenotype of 2D6 and 2C 19 does not correlate with systemic
exposure. For example in the study C98-357, the five subjects predicted to be slow metabolizer
based on unusually high systemic exposure of DCL tumed out to be extensive metabolizers by
genotyping. However, this reviewer noted that these five subjects are all blacks and that allele
Z(*17), a common allele found in blacks were not tested in this study.

The following' tables summarizes the results from the clinical pharmacology studies of DCL after
administration of loratadine or desloratadine.

4o
ys)

0,;,%,, ;.
Uy

7/
4y,
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_ Desloratadine 2.5 mg single dose

10.8(51) | 3.5(61)
Values are arithmetic means.
AUC tf represent AUC timezero to the last measurable concentration.
The values In parenthesis are CV %.

Deslomtadine Dose 5 mg slngle dose

Cmax:

\U
e Haa/ml) Haghr

197-248; 1.67 (40) 1. 7 (25) - 9)

C98-013; n=10 1.83 (35) 6.0 (50) 33.4 (85) _{ 29.4 (42) 32 5; AUC is up to infinity
P00311; n=53 1.9 (31 3.26 (55) - - 32.1 (36)

P00311; n=53 - 1.9 (36, 3.14 (59 - - 35.0 (78)

P00311; n=53 2.05 (36 2.65 (55 - - 34.2 (35)

C98-214; n=20 . 2.18 (33 4.5 (70) .| 29.4 (86) |- 78.0 (127)

Values are arithmetic means.
AUC ff represent AUC time to measurable concentration.
_The values in parenthesis are CV %.

Desloratadlne Dose7 5 mg slngle dose
= Ty

[T TN i ,__,Jl_,f) = s = =S B o =
€98355 n= 3 65 (31) 19.3 (1 7) - . 62.4 (36)
€98356 3.46 (44) 27.5 (100) - 59.7 (35)
N=12 3.57 (33) 20.7 (16) - 65.8 (37)
for each 3.0 (32) 30.6 (74) — 44.6 (34)
group 4.05 (37 231 (4A3). 3331291
€9835AM=8" 2.95(21 54.3 (74 - 181.0 (95
C98215 | Fasted 3.3 (36) X 20.9 (86 - 63.5 (45)
n=17 fed 3.53 (33) 4.75 (108) 22.0 (100) - 62.5 (40)
C98214 n=20 3.03 (31) 4.1 (72) 31.4 (80) - 104.0 (93)
C98013 n=10 2.28 (31) 2.95(41) 19.0 (24) 26.6 (29) 43.7 (40.7)

Values are arithmetic means.

AUC f represent AUC time to measurable concentration.

The values in parenthesis are CV %.

W=Caucasian; B=Black; M=male; F=Female

Desloratadine Dose 10 mg single dose

#8tudy:Number.

98007 n=5
197248 n=10 :
C98013 ) 55.0 (36) )
c98214 3.8 (29) 3401) 31.7 (96 . 126 (98

Values are arithmetic means.
AUC tf represent AUC time to measurable concentration.
The values in parenthesis are CV %.

Desloratadine Dose 20 mg single dose
: ([0 F

197248 n=10

2.2 (66)
C98-013 . 3.95 (59) 97.5 (39) 169 (46
C98214 8.08 (26 3.9 (71) 290 (92)

Values are arithmetic means.
AUC If represent AUC time to measurable concentration.
The values in parenthesis are CV %.
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DCL 5 mg multiple dose

sAfte:Multipléidose sl -Cmaxz{og/m)) - s[=Tmax (hour) 233V 2 s undacni
P00117:n=25 4.89 (72) 3.08 (72) 34.9 @3) 71.9 (107)
P00275 [ 1945yrs 3.83(57) 3.35 (55) 25.3(53 55.4 (83)
. | (n=65)

46-64 yrs 3.92(46) 2.98(56) 1263(13) 54.1(43)

(n=30)

65-70 yrs 4.60 (44) 2.76 (63) 33.7(62) 67.8 (72)

(n=17) :

Overalln=123_| 3.98 (52) 3.17 (56) 26.8 (50) 56.9 (73)
C98013; n=10 6.33 (95) 6.4 (20) 40.4 (85) 113 (107)

Values are arithmetic means.
The values in parenthesis are CV %.

DCL 7.5 mg Multiple
“After:Multiple:doSei CZ|clmaxi(hour) s [l [2 2 res = e PAUC A TG hrim]) D22

P00117 n=25 3.23 (86) 33.5(79 104.0 (105)
C98013 n=10 4 18 (19) 4.6 (29) 18.8 (18 57.1 (28)
C98352 n=24 12.4 (61) 6.1 (65) - 225.0 (74)
C98353 n=24 6.51 (54) 2.88 (63) - 100.0 (78)
C98356 WM n=12 6.05 (99 2.29 (82) 36.0 (51 98.1 (136)

WF n=12 5.46 (36 2.5 (62) 29.9 (14 74.5 (44)

BM n=12 7.52 (103) - 5.08 (57) 42.0 (53) 135.0 (122

BF n=12 6.73 (48) 3.33(78) 35.4 (42) 107.0 (73

Values are arithmetic means.
The values in parenthesis are CV %.

W=Caucastam, B=Black, M=male; F=Female

DCL 10 mg Multiple dose

After:Multipledoses:: = -] :Cmax(ng/ml); | iTmax,(hour) . 2 ZAUG:(hgihr/mI)0:23:
€98013; n=10 7.81(73) 9.5 (148) 37.4 (65) 135 (92)

Values are arithmetic means. i

The values in parenthesis are CV %.

DCL 20 mg Multiple dose
“ARerMultipledose ¥ zCmaxs(ng/mi) .l <Y maxi(holr) 2o |E4/23 & 3
C98013; n=10 12.3 (39) | 4.35 (71) 26. 7426) 185 (35)

Values are arithmetic means.
The values in parenthesis are CV %.

DCL 45 mg Mumple dose

€08-357 n=24 ) . 1057 (100)

LORATADINE 10 mg Multlple dose

After:Multipladose: - 3]zCmaxzlag/mi) | Tmax.(hour) 2./ }: 2 - 2AUG(Dg:hem);0-247: 2y
P00117 n=25 6.03 (63) 1.25 (121) 32 7 (72) 74.9 (103)

Values are arithmetic means.
The values in parenthesis are CV %.
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Q2. What is the “dose-systemié exposure relationship” ?
- Does increasing dose proportionally increase the systemic exposure?
- How is the systemic exposure after multiple doses compared to single dose?

Two single-dose studies and one multiple-dose study provides dose proportioriality information
for the dose — systemic exposure relationship from 2.5 to 20 mg.

By linear regression of the mean Cmax and AUC values over dose, the dose proportionality has
been shown in single-dose and muiltiple-dose studies (Refer to the above tables).

It could be concluded that, within the studied dose range, systemic exposure is proportionally
increased by the dose.

After multiple dosing, the degree of accumulation of systemic exposure was 2.5 to 3.4 (please
refer to the above discussion) agreed well with the theoretical value 2.4-2 5, indicating that the
systemic exposure after multiple doses could be expected from single-dose data.

Q3. How does the DCL exposure after the administration of 5 mg DCL tablets compare to that
after the 10 mg Claritin tablets administration?

A comparative study of systemic exposure after multiple doses has been conducted by a three-
way cross over design (Study P00117). The results showed that the systemic exposure after 5
mg doses of DCL (multiple dose) were comparable to that after 10 mg dose of Claritin.

Log_-Linear

10

SCH:34117 (ng/mL plasma)

0.9 4

8 18 24 32 40 48 56 64 72 80 83 99
Hour (Day 10) l

E'-.
f"—'ol

Based on the results, this reviewer is of the opinion that the available safety data after 10 mg
Claritin oral administration may be used in the evaluation of the safety after 5 mg doses of DCL.

NDA 21-165, Clinical Pharmacology and Biopharmaceutics, Page 14 of29




Q4. How does the systemic exposure relate to the untoward cardiac effects, such as ventricular
rate, QRS, and QTc changes?

The relationship between systemic exposure and adverse effect were examined in the study
C98357 using a 9-time DCL dose (45 mg) than proposed dose (5 mg).

The following table summarizes the resuits.

Table Mean Phamacokinetic Parameters of Desloratadine (SCH 34117) and 3-OH Desloratadine (SCH
45581) on Day 10 (Protocol C98-357)

Parameter Unit ISCH 34117 %CV  |SCH 45581 PWLCV
max _ ng/mL. 63.8 5 2.2 56

Cmax: ng/mL 57.3 79 12.6 52

Cmax (geometric mean) ng/mL 50.1 - 8.95 -
max - hr 4.54 58 4.04 47

Tmax” ) hr .52 659 - B.96 8
max (median) hr 5.0 — 4.0

AUC(0-24hr) Ing-hr/mL 1057 100 185 52

IAUC(0-24hr)° ng-hr/mL 044 97 192 9

IAUC(0-24hr) (geometric mean) ng-hr/mL 47 = 141 -

n=24 :

h: n=23, excluding Subject 22

ks CV were not calculated for non-arithmetic means

The ébove Cmax and AUC were more than 10 times of those of 5 mg dose.

There appeared to be no apparent correlation of cardiac effects, i.e., ventricular rate change,
QRS change, and QTc change, with Cmax. However, the data submitted were not optimal (e.g.,
QT data were machine read), these data will be re-examine when additional data became
available.
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Q5. Should the dose be adjusted in renally impaired patients?

The degree of systemic exposure after a 7.5 mg DCL single dose was evaluated in various
degrees of stable (i.e., nonacute and nonrapidly progressive) chronic renal insufficiency (CRI)
and in patients with severe CRl who undergoe hemodialysis.

The following table summarizes the results.

Group 1 (N=12) Group 2 (N=7) Group 3 (N=6) Group 4 (N=6) Group 5 (N=6)
(CLcr: >80 mi/min) | (Clcr: 51-80 ml/min| (CLcr: 30-50 mU/min| (CLcr<30 mUmin) | (Hemodialysis
dependent) Off
dialysis
Arith. Median | Arith. Media | Arith. Median| Arith. Median | Arith. Median
Mean Mean Mean Mean Mean
. [365@EN] 341 456 b (35)| 402 | 5.39(48) [4.00 | 6.20 (21)] 6.15 5.97 (47)] 5.20
Cmax - '
Cmax 4.08 (25 5.70 (44 -
Tmax "~ | 2.63 (65)] 2.00 4.64 (53 6.00 [ 4.00(76) | 4.00 242 (75)] 2.00 2.58 (43)] 3.00
Tmax ~ : 4.50(42) | 6.00 |3.2(72) |2.00
AUC ti° | 62.4 (36)] 55.1 160 (70) | 105 | 132(57) | 93.5 | 143 (35)| 138 116 (35) | 109
AUC tf® 100 (48) 111 (51)
74727 193 AN 1B B o1 37 084 —-2F5—1-458 (101307 | 30.1 (18)] 29.3
CUE® | 2115 (26 1081(68 1068 (56) 882 (37) 1037 (38
Cler” 107 (20) 60.7 (12) 39.2 (8) 19.0 (43) '

a:  Unit: Cmax-ng

mL; AUC-ng-hr/mL; Tmax and t/2-hr, CLF and CLcr-mi/min.

b:  Excludes Subject Nos. 5 and 23 from the mild impairment group and Subject No. 1 1 from the

moderate impairment group.
¢:  Harmonic mean ti/2.

The above results indicate that
(1) The systemic exposure is increased more than 2 times in the renal failure.
(2) DCL is not removed by hemodialysis.

Based on the results, this reviewer recommends the dose be reduced to half in renal patients.

A PPEa
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Q6. Should the dose be adjusted in hepatically impaired patients?

The degree of systemic exposure after a single dose (7.5 mg DCL) was evaluated in various
degrees of stable chronic liver disease.

Group -

Mild Arithmetic Mean 5.14 9.63 325 406 77.3 32.2

(n=4) %CV 19 113 62 72 52 85
Geometric Mean 5.07 6.75%¢ 269 312 60.6° 24.0

I{/Moderate Arithmetic Mean 7.04 1.63. 233 248 60.6 31.0

" (n=4) %CV 42 29 20 19 10 18

Geometric Mean  6.48  1.75° 230 245 60.3° 30.6

l/Severe Arithmetic Mean  6.24 238 355 384 64.0 238

(n=4) %CV 38 76 61 57 28 44
Geometric Mean 5.90 1.75° 316 345 60.77 21.7

IV/Normal Arithmetic Mean 2.95 5.50 152 181 54.3 86.2

(n=8) %CV . 21 22 83 95 74 70
GeometricMean 2.89  5.00° 110 120 434° 623

a Median '

b: Harmonic mean

c Tmax for 2 subjects was within the first 1.5 hr and at least 12 hr for the other 2 subjects.

Mild=Child Pugh score 5-6; moderate=7-9; Severe=10-15

Subjects with hepatic dysfunction exhibited greater exposure (more than 2 times) to desloratadine
than normal subjects.

Based on the results, this reviewer recommends that the dose be reduced to half in hepatic
patients (Child-Pugh score 2 5).

Abpie
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[ Q7. Should the dose be adjusted in elderly? 1

Study P00275, a pivotal study, used 112 subjects for PK after multiple doses (5 mg QD for 10
days). The ages were between 19-70 years. Therefore, the subjects were divided by three age
groups (19-45 years; n=65, 46-64 years; n=30, and 65-70 years; n=17), and the systemic
exposure was compared.

Parameter” go Group: 19-45 yr ge Group: 4664 yr- Ege Group: 65-70 yr©
ean (%CV) ean (%CV) ean (%CV)

?gg“j.g" = eSS — = SRS e 2P :""—%g;t._‘—' —
B.83 (57) .92 (46) 4.69 (44)
3.35 (55) 2.98 (56) .76 {63)

AUC(0-24 hr) 55.4 (83) 54.1 (43) 7.8 (72)

nr D5.3 (53) 26.1 (13)_ 33.7 (62)

ICL/F-kg 0.4 (26) 16.8 (28) 19.7 (34)

Cmax 1.92 (30) b.12 (33) P.05 (30)

Tmax 4.80 (41) 14.90 (34) .35 (48

AUC(0-24 br) 30.7 (30 34.3 (32 .6 (30

£1/2 [34.7 (36 _ 35.6 (11) ) 41.8 (42)

h:Unit: Cmax-pg/mL; AUC-pg-hr/mL; Tmax and t1/2-hr; CL/F kg-mtMhi/kg

b:n=65

ic:n=30

d:n=17

The mean Cmax and AUC values were 20 % greater in the elderly group (65-70 years of age)
that in younger subjects (<65 years old).
This reviewer is of the opinion that dose adjustment is not warranted for elderly patients.
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[ Q7. Should the dose be adjusted by gender/race?_

The sponsor conducted a multipie-dose study (7.5 mg dose QD) in 48 subjects (12 Caucasian
males 12 Caucasian female, 12 black males, 12 black females) for evaluation of the systemic
exposure (Study C98356).

On the average, the plasma exposure (Cmax and AUC) for DCL. was higher in females
compared with males. (10 % for Cmax and 3 % for AUC).

Mean pharmacokinetic parameters for DCL were hlgher in black compared with Caucasian
subjects (18-32 %).

Based on the degree of difference, this reviewer is of the opinion that the dose adjustment may
not be warranted by gender/race.
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[ Q8. Is there any food effect on bioavailability of DCL?
Study C98215 was conducted to evaluate the food effect on DCL PK.

-

The mean (%CV) pharmacokinetic parameters of SCH 34117 following oral, single-dose administration of

7 5 rgg under fed and fasted conditions are presented below

HEEDFE T T

=_=¢hk_rrr P Ty %
S &
= E =

Parameter (Unrt) Mean (% CV) Mean (%CV)
Cmax (ng/mL) 18 3.53 (33) 3.30 (36)
AUC(tf)(ng-hr/mL) 18 73.8 (81) 77.5 (92)
AUC(I){ng-hr/mL) 17 62.5 (40) 63.5 (45)
Tmax (hr) 18 4.75 (108) 3.36 (60)
t1/2 (hr) 18 20.9 (86) 22.0 (100)

tf (hr) 18 75.3 (41) 78.0 (39)

Linearilinear
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The above figure describes the mean plasma profiles of DCL with/without food.
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The estimates of bioavailability (log-transfonned) of SCH 34117 under fed condition relative to that after
fastm is resented below

C naier

max (ngImL) ' 108

99-118
AUC (tf) (ng: hrlmLL 100 93-107
AUC (1) (ng-hr/mL) 101 93-108
a n=18
b: n=17
c: Ratio of the mean value for fed vs fasted. a=0.05 (two-tailed)
d:

a=0.05 (two-tailed)

The results indicate that food had no effect on the oral bioavailability of desloratadine.

H
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[ Q9. Is there any drug-drug interaction?
\ Two in vivo drug interaction studies have been conducted in normal healthy volunteers (n=24).
\ DCL(7.5 mg QD) was coadministered with ketoconazole 200 twice daily or erythromycin 500 mg
every eight hours for 10 days.

Linear:linear
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The mean pharmacokinetic parameters of desloratadine and 3-OH desloratadine on Day 10 are summarized
below: )

i esloratadine. eaety
Treatment A Treatment B
: Desloratadine with Placebo Desloratadine with Ketoconazole

Parameter : Arithmetic Geometric Arithmetic Geometric

Mean %CV Mean Mean %CV Mean
Cmax (ng/mL) 12.4 61 10.1 15.8 63 13.1
Tma'x (hr) 6.10 65 5.5° 5.94 59 5.0°
AUC(0-24hr) (ng hr/mL) 225 74 168 272 79 203

i iR Lt 3-0OH Desloratadine sseiz oy B e SR

Cmax (ng/mL) 2.06 76 1.24 3.09 60 2.19
Tmax? (hr) 4.98 : 58 5.0° 5.92 43 5.0°
AUC(0-24hr) (ng-hr/mL) 29.0 71 19.0 55.0 59 39.9

a: Median Tmax.
Desloratadine was slowly absorbed with a median Tmax value of 5 hours for both treatments. Steady-state

geometric means for Cmax and AUC(0-24hr) of desloratadme and 3-OH desloratadine increased with
concomitant administration of ketoconazole.
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After Coadministration of ketoconazole, mean desloratadine Cmax and AUC 0-24 values at
steady state were increased by 29-45 % % and 21-39 %, respectively.

Linear:linear
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Above figures represent plasma profile with/without erythromycin coadministration.
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The mean (%CV) pharmacokinetic parameters of desloratadine and 3-OH DCL on Day 10 are summarized
below:

Treatment A

Desloratadine with Placebo Desloratadine with Erythromycin
Arithmetic Geometric Arithmetic Geometric

Parameter Mean Mean Mean . Mean
Cmax (ng/mL) 6.51 (54) 6.00 8.07 (52) 7.41
Tmax?® (hr) 2.88 (63) 2.00° 2.77 (81) 2.00°
AUC(0-24hr) (ng-hr/mL) 100 (78) 86.4 ' 114 (82) 98.2
' R T 3QHDEsloratadines: i Al Y
Cmax (ng/mL) 2.85 4.30 (30 4.09
Tmax® (hr) . 5.00" 4.31 (50) 45°
AUC(0-24hr) (ng-hr/mL) 51.3 (28) 49 72.7(33) 68.6
a: Median Tmax.
Desloratadine was slowly absorbed with a median Tmax value of 2 hours for both treatments. Steady-state

geometric means for Cmax and AUC(0-24hr) of desloratadine and 3-OH desloratadine increased with concomitant
administration of erythromycin.

After Coadministration of erythromycin, mean desloratadine Cmax and AUC 0-24 values at
steady state were increased by 24 % % and 14 %, respectively. '

These results suggest that there may be CYP3A4, p-glycoprotein (pGp), or other mechanisms of

interactions. The degree of interaction also sugge

enzyme. in vitro findings.
Based on the degree of difference, this reviewer is of the opinion that the dose adjustment is not
warranted by ketoconazole, erythromycin, or other CYP3A4 inhibitors.

THIS 1y
oy o/?/a/,«f,}? hl
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[ Q10. What is the impact of the polymorphism of DCL on pharmacokinetics . § _

The mean (%CV) pharmacokinetic parameters for DL following single-dose administration of DL 5
mg tablet, DL 5 mg capsule (Form 1) and DL 5 mg capsule (Form 2) are summarized below:
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Pérarheter {Unit)

Form 1 (5 mg Capsule} [Form 2 (5 mg Capsule) {5 mg Tablet T
(Treatment A) Treatment B) Treatment C)
Arithmetic Mean (%CV)  |Arithmetic Mean (%CV) = JArithmetic Mean (%CV)
DL .

ICmax (ng/mL) 1.90 (39) 1.90 (31) .05 (36)

AUC(I) (//mL) 33.7 (36) . B6.7 (85) 35.6 (34)

AUC(t) (ng.hr/mL) 32.1 (36) 35.0 (78) 34 2 (35)

max (hr) 3.14 (59) 3.26 (55) [2.65 (55)
t1/2 (hr) 2.6 (38) 1.6 (30) 22.4 (37)
3-OH DL '

ICmax (ng/mL) - 0.938 (25) 0.973 (23) 1.00 (27)

AUC(1) (ng.hr/mL) 6.4 (25) 27.9 (50) 7.5 (26)

AUC(tf) (ng.hr/mL) 4.4 (24) 25.5 (42) 25.7 (26)

Tmax (hr) 4.68 (37) [4.79 (41) .08 (33)

£1/2 (hr) 32.2 (24) 1.3 (20) 0.1 (13)

Following single-dose administration of DL 5 mg tablet, DL 5 mg capsule (Form 1) and OL 5 mg
capsule (Form 2) the mean pharmacokinetic parameters for DL and 3-OH DL were similar. The
relative bioavailability and the 90% confidence intervals for log-transformed Cmax and AUC are

presented below: s
Freatmert —]ReTative Bioavailability [Confidence Interval
DL
ICmax AIC Q2 88-97
B/C 94 90-99
A/B 98 93-103
AUC (tf) A/C 94 89-99 i
B/C 96 91-101
A/B 08 93-103
AUC (1) A/C 94 89-100
B/C 96 90-101
A/B 99 93-104
3-OH DL
max AIC 94 090-97
B/C 08 94-101
A/B 96 93-100
AUC (tf) A/C 95 91-99
' B/C 97 93-101
A/B 98 94-102
AUC (1) A/C 96 92-101
B/C 98 94-103
A/B o8 94-102

a’ A = DL 5 mg Capsule (Form 1); B = DL 5 mg Capsule (Form 2); C = DL 5 mg Tablet
b: 90% confidence interval based on log-transformed data.

The 90% confidence intervals for log-tran'sformed Cmax and AUC for DL and 3-OH DL for the
capsule formulations relative to the tablet as well as between capsule formulations met the
bioequivalence criteria (80% -125%).
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DL 5 mg tablet and DL 5 mg capsule (mainly DL polymorph Form 2) were bioequivalent.
e DL 5 mg capsule (mainly DL polymorph Form 1) and DL 5 mg capsule (mainly DL polymorph
Form 2) were bioequivalent.

These results suggest the lack of pharmacokinetic relevance of the 2 solid state polymorphs of
DL.

12. Dissolution

The following table compares the sponsor’s proposed dissolution method and specification with
this reviewer's recommendation:

ESponsorsproposals
Method
Apparatus: USP apparatus Il Method is acceptable.
{paddle)
Speed: 50 ppm
Temperature: 37 °C
Medium: 0.1 N HCI
Volume: 500 ml
Specification :
Q=9 % at 45 min QJ_ % at 30 min

Following is the sponsor’s rationale of the above proposal:

For apparatus: In a comparative dissolution study using both basket and paddle method at the
same condition, i.e., in 0.1 N HCI at 50 rpm speed, the paddle method showed a slower
dissolution profile than basket method, indicating better discriminating capability. (Refer to the
attached figure)

Reviewer's comment: The selection of the paddie method is acceptable. This reviewer
agrees with the sponsor’s rationale.

For dissolution medium: The sponsor selected 0.1 N HCI as a medium by considering solubility

and dissolution profile at various pH solution (0.02, 0.05, 0.1, 0.2, 0.5 N HCI, pH 4.5 of 0.05M -
sodium acetate buffer pH 6.8 of 0 05M potassuum phosphate buffer)

15 | 7815 =955 | 84210 [o4t10 | 6653 188510 Taorr

30 9014 91+12 9417 10115 | 101+1 | 7919 6417
45 9613 96110 9715 103+3 | 102+1 | 8518 7318
60 100+2 10018 100+4 | 10412 | 103+1 | 8916 7918

Please refer to the attached figure for comparison of average values.

/
Reviewer's comment: This reviewer is of the opinion that the selection of 0.1 N HCI as the
dissolution medium is acceptable, considering the high solubility and similarity of in vivo condition.
A large inter-tablet variability was observed in alt the media.

For dlssolutron specification: The sponsor’s rationale for the proposed specification (Qi( % at
45 min) is to meet the following objectives: (1) a reasonable level of discrimination as evidenced
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by periodic Stage 2 testing (approximately 10 %), (2) a performance standard set around the
clinical batch, and (3) assurance of batch-to-batch consistency of the “to-be-marketed product”

Reviewer’s comment:

Upon reviewing the dissolution gata of biobatch (See following table), this reviewer recommends
a dissolution specification of Q % at 30 min for desloratadine tablet. The stability data (Please
refer to the attached graph extracted from the review of Chemist (Dr. Swiss)) are supportive

Q=L E% at 30 min.

lndwudual Dlssolutlon Release Data for plvotal blobatch 38833- 142 (T ested on 5/1 1/98)

APPEARe
O ORIGINz,
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Appendix 1. Summary of individual study
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Title of the Study: SCH 34117: A Multiple-Dose Pharmacokinetic Evaluation of Desloratadine in Healthy
Subjedts Differing in Gender and Race (C98-356)

investigator(s): Albert Cohen, M.D.
Studied Perlod: 15 SEP 1998 — 21 DEC 1998
Clinical Phase: |

Objective(s): To characterize the multiple-dose pharmacokinetic profile of desloratadine following
administration of desloratadine 7.5 mg to healthy subjects differing in gender and race.

Methodology: Open-label, multiple-dose, parallel-group study. Forty-eight (48) healthy subjects (12
caucasian males, 12 black males, 12 caucasian females, 12 black females). ECGs were recorded on Day —
1 (Baseline), Day 1, daily on Days 4-17 and on Day 24 (follow-up). Biood samples were collected at pre-
specified times for pharmacokinetic (PK) and safely evaluations. Vital signs were obtained at pre-specified
times for safety evaluation. Volunteers were continuously observed and questioned throughout the
confinement periods for the possible occurrence of adverse events. .

Assay: Plasma samples | assayed for desloratadine (SCH 34117) and 3-OH desloratadine (SCH
45581) using a ﬂ: assay (LOG%__ \g/mL for both analytes).

Number of Subjects: Forty-eight healthy subjects (24 male and 24 female)
Diagnosis and Criteria for Inclusion: Aduit male or female subjects (caucasian and black) between

18-45 years of age inclusive, in good health based on medical history, physical examination,
electrocardiogram and routine laboratory tests (blood chemistry, hematology, and uripalysis).and having.

Horthis stody”

Test Product, Dose, Mode of Administration, Batch No(s): SCH 34117, 7.5 mg tablets,
Batch No. 38833-140. Treatments were administered orally.

Reference Therapy: None.

Duration of Treatment: SCH 34117 7.5 mg administered once on Day 1 and daily in the moming on
Days 4-17.

_Criteria for Evaluation: Blood samples were collected for determination of pharmacokinetic parameters
(AUC and Cmax) for desloratadine and 3-OH desloratadine.

_ Statistical Methods:

Summary statistics, means and standard deviations, are provided for the concentration data at each
timepoint and the PK parameters. The PK parameters (log transformed AUC and Cmax) were analyzed
using an ANOVA model extracting effects due to gender, race and the gender race interaction. The
difference between males and females (gender effect) and between Caucasian and Blacks (race effect)
were the comparisons of interest. The 90% confidence intervals for the difference between gender and
between races and the power to detect a 20% difference (a=0.05, two-tailed) were computed. Steady state
was assessed using and ANOVA model, extracting effects due to subject and day for the Cmin
concentrations from Days 14 to 17.

RESULTS:
Subjoct Disposition: Forty-elght subjects were enrolled and completed treatment.

Domographic and Baseline Characteristics: Forty-eight volunteers |24 males (12 Caucasian, 12 Black)
and 24 females (12 Caucasian, 12 Black)] between the ages of 19 and 45 years (mean = 32.4 years) and
weighing between 50.5 and 108 kilograms (mean = 72.5 kg) were enrolled into the study. All subjects were
determined to be in good health.

Pharmacokinetics:

Mean Plasma profiles of DCL after oral administraiton of DCL 7.5 mg tablet described in the
following figurres.
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Above figure reprents the mean Plasma SCH 45581 Concentration-Time Profiles after 7.5 mg

SCH 34117 Single and Once Daily Oral Dosing to Healthy Adult Subjects

Differing in Gender and Race.

Single-Dose Pharmacokinetics: The associated arithmetic (% CV) and geometric mean derived
pharmacokinetic parameters for desloratadine and 3-OH desloratadine following a single-dose are

presented in the table.




Caucasian o . “Black

Male (n=12) Female (n=12) Male (n=12) Female (n=12)
Parameter’ Arithmetic Geometric  Arithmetic Geometric Arithmetic Geometric Arithmetic  Geometric
(Single Dose) Mean Mean Mean Mean M n Mean Mean

Cmax 3.46(44) 313 357(33) 340 3.00(32) 286 405(37) 383
AUC(0-24 hr) 41.2(37) 387 422(31) 40.6 44,6 (34) 425 53.3(29) 51.3
AUC(l) 59.7°(35) 56.7° 65.8(37) 621 67.9°(36) 64.8° 81.0°(32) 77.2°
Tmax : 3.04(104) 1.75° 2. 54 @7 2.00° 5.58(66) 2.00° 3.42(61)  3.00°
1172 27.5 (100)_ 20.7' 20.3' 30.6 (74 ! 211

Cmax 1 45(49) 1.19 1.66 (26) 1.61 1.07(63) 0692- '1.62(49) 1.36

AUC(0-24 hr) 18.5 (39) 15.8 23.8(25) 231 154 (56) 104 23.0 (38) 20.0

AUC()) 38.0°(25) 371.0° 44.3(29) 4256 35.8°(26) 34.6° 486°(32) 46.6°

Tmax 3.46 (71) 3.00° 4.50 (42) 4.00° 592(44) 6.00° 5.00 (43) 6.00°

1172 33.2(53) 29.5' 249(16) 24.3' 52.1(103) 34.0' 305(45) 219

a: Unit: Cmax-ng/mL; AUC-ng-hr/mL; Tmax and t1/2-hr.

b: n=11 [Exduding Subject 27. This subject was excluded because the extrapolated area (from time tf to infinity) was >25% of
AUC(t)].

c: n=10 [Excluding Subjects 4 and 13. These subjects were excluded because the extrapolated area (from time tf to infinity) was
>25% of AUC(tf)).

d: n=11 [Excluding Subject 19. This subject was excluded because the extrapolated area (from time tf to infinity) was >25% of

' AUC(tf)].
e: Median Tmax.
f: Hamonic mean t1/2.

The PK parameters (Cmax and AUC) for both analytes showed moderate mtersubject variability (25-
3%CV). Four subjects (1 Caucasian-male~2-bisek-matest-black female) showed concentrations of

desloratadine which were higher than the majority of the group. There was no correlation between the
predicted phenotype (rapid metabolizer) for CYP2D6 and CYPZC19 and desloratadine metabolizing
capacity.

The results of the stanstlcal evaluatlon are summarized in the table below.
> rameter:. - f '

ijte:.(Single Dose) .. om: (nz24 224 tervaly:
SCH  Cmax 42 361 } 121 101 —145
34117
AUC(I) 40° 69.2 60.6 114 g7 - 135
SCH  Cmax 44 1.48 0.907 163 107 - 249
45581 _
AUC() 40° 445 35.8 124° 108 - 143

SCH Cmax 4 3.31 3.26 85~122
34117
AUC() 40° 70.7 59.3 119 101 - 141
SCH - Cmax 44 0.970 1.38 70 . 46 - 107
45581
AUC() 404 40.2 39.7 101 88 - 116
a: Unit: Cmax-ng/mL; AUC(l)- ’
ng-hr/mL
b: 90% confidence interval based
, on log-transformed data
cr - Statistically significant, p=0.012
d: Subjects 4, 13, 19 and 24
excluded.

With the exception of Cmax for SCH 45581, the ratio of females/males and Blacks/Caucasian was less than
25%.




Muitiple-Dose Pharmacokinetics: Cmin values (0 hour) for Days 14 through 17 were analyzed for each
group for attainment of steady state. The results indicate that steady state was attained by Day 15 (11
doses) following once daily dosing.

The arithmetic (% CV) and geometric mean derived pharmacokinetic parameters after multiple dosing (daily

ate'(ns12)"

Parameter Anthmetic Arithmetic Geometric Anthmetic = GeometricArithmetic = Geometric
(Multiple  Mean Mean Mean Mean Mean Mean Mean
Dose) '

IR SCH 34117

Cmax 6.05(99) 4.80 5.46 (36) 5.21 7.52(103) 5.57 673(48) 6.19
AUC(0-24 98.1(136) 68.3 74.5(44) 692 135(122) 888 107 (73) 924

hr

Tn)13x 2.29(82) 2.00° 250 (62) 2.00° 508(57) 5.00° 333(78) 200°

/2 36.0(51) 318 29.9(14) 29.4° 42.0(53)  36° 354 (42)  32.6°

R 1.13 (39) 1.14 (12) 1.24 (49) 1.16 (28)

Cmax 231(34) 214 2.85(21) 279 209(54) 1.73 298(33) 278

AUC(0-24 38.1(32) 36.0 48.1(22) 470 32.7 (44) 28.7 50.6 (31) 479
hr .
‘rrzxax 5.04 (123) 2.50" 4.67 (47) 4.00° 417 (41 35° 3.75(49) 3.5°
2 47.7 (46) 43¢ 36.5(12) 35.9° 51.7 (55) 44.8° 46.2 (74) 38.4¢
R 1.25 (53) 1.11 (12) 1.65 (86) 1.28 (43)
a: Unit: Cmax-ng/mL; AUC-ng-hr/mL; Tmax and

t1/2-hr.
b: Median

Tmax
c: Harmonic
: means {1/2.

The mean degree of accumulation of desloratadine and 3-OH desloratadine was similar between the

groups, and ranged from 1.1 to 1.6. This degree of accumulation was judged not to be clinically relevant.
Statistical evaluation of the PK parameters following QD dosing for 14 days are summarized in the table
below. ‘
Analyt

SCH3TTT
AUC(0-24 hr)

SCH 45581 Cmax 44 2.79 1.93 145 114 - 183
AUC(0-24 hr) 44 475 32.1 148% 121 - 181

SCH 34117

44

AUC(0-24 hr) 44 90.6 97 - 179
SCH 45581 Cmax 44 220 245 71-114

AUC(0-24 hr) 44 371 411 90 74 - 110
a: Unit: Cmax-ng/mL; AUC(0-24 hr) -ng-hr/mL :
b: 90 % confidence interval based on log-transformed data
c Statistically significant, p=0.011 '
d: Statistically significant, p=0.002

On average the gender/race differences for desloratadine were generally not more than 35%. The exception
is 3-OH desloratadine where female levels were 45-50% higher than males.

Sa/fety: Blood pressure, pulse rate, respiratory rate, oral body temperature and electrocardiogram
evaluations showed no consistent changes of clinical relevance and remained within the range observed for
healthy subjects. Overall, 11 of 48 (23%) subjects reported treatment-emergent adverse events. The most
frequently reported adverse event was headache. The incidence of reported adverse events was similar by
race (Caucasian 21% and Blacks 25%). Female subjects reported more adverse events than male subjects
(38% vs 8%), respectively. The most common adverse event reported by female subjects was headache.




No subject discontinued participation in the study due to adverse events and no intervention was required fo
treat any adverse event .

SPONSOR'’S CONCLUSIONS:

e Multiple oral doses of desloratadine 7.5 mg administered to healthy aduits differing in gender and race
was safe and well tolerated.

e On average, pharmacokinetic parameters (AUC, Cmax) for desloratadine and 3-OH desloratadine were
higher in females (3-10% and 45-48%, respectively) compared with males.

e Mean pharmacokinetic parameters (AUC, Cmax) for desloratadine were higher i in Black compared with
Caucasian subjects (18-32%), while 3-OH desloratadme pharmacokinetic parameters were Iower
(10%).

e Comparison of the AUC and Cmax values following 14 days of treatment with desloratadine indicate
that no dose adjustment is needed for race or gender.

REVIEWRE'S COMMENTS:
The sponsor conducted the present study appropriately. The data are acceptable.
This reviewer agrees with the sponsor’s conclusion.




Title of Study: SCH 34117: Single Dose Pharmacokinetics of SCH 34117 in Subjects With Various
' Degrees of Chronic Renal Insufficiency (C98-355)

Investigator(s): Thomas Marbury, M.D.

Study Center(s): Orlando, USA

Studied Period: 9 DEC 98 - 16 NOV 99
Clinical Phase: |

Objective(s): The primary objective of this single-dose study was to evaluate the pharmacokinetics of
desioratadine (DL) and 3-OH desloratadine (3-OH DL) in subjects with normal renal function and with
various degrees of stable (ie, nonacute and nonrapidly progressive) chronic renal insufficiency (CRI) and
in patients with severe CRI who are undergoing hemodialysis.

The secondary objective of this study was to evaluate the safety and tolerability of single doses of
desloratadine in subjects with chronic renal insufficiency based on safety laboratory tests and reported
adverse events.

Desgn/ procedure: This was a Phase 1, open-abel, single-dose, parallel-group study of
desioratadine in healthy volunteers and those with various degrees of chronic renal insufficiency including
severe CRI (those who require hemodialysis). - During Screening, subjects were confined for

approximately 36 hours for the determination of creatinine clearance. After a Screening phase of u
weeks, subjects were admitted withi i 7 1T er receiving a single-dose of

desioratadine, subjects in Groups 1-4 were followed for 96 hours (confined for 48 hours; at 0, 0.5, 1, 1.5,
2,3,4,6,8,12, 24, 36, 48, 72 and 96 hr); subjects in Group 5 were followed for 72 hours following the
nonhemodialysis and the hemodialysis periods (confined for 48 hours in each period). Additional blood
samples were collected from group § subjects (period 2) during dialysis at 4.5, 5, 6, 7,8, (or end of
dialysis), 8.25, 8.5, and 9 hours post dose.Arterial blood samples were collected from Group 5 subjects
during dialysis at 4.5, 5, 6, 7, and 8 hours (or end of the dialysis) post dose for determination of plasma of
DL and 3-OH DL concentrations.

Number of Subjects: A total of 37 adult subjects (12 normal, 7 mild, and 6 subjects in each of the
remaining CRI group) were empanelied for this study.

Diagnosis and Criteria for Inclusion: Subjects with chronic renal insufficiency (N=25) or with normal
renal function (N=12) between the ages 18-70 years were included. Subjects were assigned to the
following treatment groups based upon creatinine clearance (CLCr).

Group Creatinine Clearance °
Creatinine clearance >80 mUmin/1.73M2
Creatinine clearance 51-80 mUmin/1.73M2 inclusive
Creatinine clearance 30-50 mUmin/1.73M2 inclusive
Creatinine clearance <30 mUmin/1.73M2 inclusive
Subjects who are hemodialysis-dependent

N DWN -~
-—
oo ~NNZ

Test ’ﬁroduct, Dose, Mode of Administration, Batch No(s): Desioratadine tablets, 7.5 mg, oral, Batch
No. 38833-140.

Duration of Treatment: Single-dose administered in AM Day 1. Group 5 treated in Periods 1 and 2.
Criteria for Evaluation: The primary pharmacokinetic endpoints were the following parameters; Cmax,

Tmax and AUC time 0 to the last measureable concentration time point (AUCHf). In addition, the amount
of drug removed during hemodialysis and the degree of ptasma protein binding were determined. Safety




was assessed based on' the result of the Screening and post study physical examinations, laboratory
safety tests, vital signs and adverse experiences.

Statistical Methods: Summary statistics including means, standard deviations, coefficients of variation for
the means were provided for the pharmacokinetic parameters. Means, standard deviations and %CV
were also reported for the concentration data at each time point. Linear regression analysis was used to
explore the relationship between creatinine clearance (CLcr) and apparent total plasma clearance (CL/F)
of DL.

Clinical Pharmacology:

Subject Disposition: All 37 subjects enrolled completed treatment.

Subject Demography: Twenty five Caucasians, 9 Blacks, 1 Asian and 2 Hlspamcs between the ages of
26 to 70 years and weighing between 49 kg and 116 kg participated in the study. There were 26 males
and 11 females. The mean age and weights were similar for all groups.

Pharmacokinetics: The mean (%CV) and median DL pharmacokinetic parameters for Groups 1 to 5 are
provided in the table below:

Group 1 (N=12) Group 2 (N=7) Group 3 (N=6) Group 4 (N=6) Group 5
(CLcr: >80 mumin) | (CLcr: 51-80 mumin| (CLcr: 30-51 mumin} (CLcr<30 mumin) (Hemodialysis
dependent) Off
dialysis
Arith. Median | Arith. Media | Arith. Median| Arith. Median | Arith. Median
Mean Mean i) ~ | Mean
3.65 (31)] 3.41 456 b (35)| 4.02 | 5.39(48) | 4.00 6.20 (21)] 6.15 5.97 (47)] 5.20
Cmax 3
Cmax D 4.08 (25) 5.70 (44)
Tmax @ | 2.63 (65)] 2.00 4.64 (53) | 6.00 | 4.00(76) | 4.00 2.42 (75); 2.00 2.58 (43)] 3.00
Tmax D 4.50 (42) | 6.00 | 3.2(72) 2.00
AUC tfa | 624 (36)] 55.1 160 (70) 105 132 (57) | 93.5 143 (35) | 138 116 (35) | 109
AUC tfD 100 (48) 111 (51)
T1/2@ 19.3 (17)| 18.8 ¢ 37.0(84) [ 275 | 45.8(101)] 30.7 30.1 (18)] 29.3
CUFa | 2115(26 1081(68) 1068 (56) 882 (37) 1037 (38
Clcrd@ 107 (20) 60.7 (12) 39.2 (8) 19.0 (43)

a:  Unit: Cmax-ng/mL; AUC-ng-hr/mL; Tmax and tI/2-hr, CUF and CLcr-mUmin.

b:  Excludes Subject Nos. 5 and 23 from the mild impairment group and Subject No 1 1 from the moderate
impairment group.

¢c: Harmonic mean /2.

Three subjects (2 with mild renal impairment and 1 with moderate impairment) had higher exposure to D
but lower 3-OH DL than other subjects in the groups. The DL exposure was in the same range as subjects in other
studies with normal renal function who were classified as slow metabolizers. The relationship between CUF and CLci
explains 49% of the variability. This value increased to 55% when the slow metabolizers were excluded. For DL,
median AUC and Cmax values were higher for subjects with renal impairment than for subjects with normal renal
function. However, for normal metabolizers, there was considerable ovedap between the individual Cmax and AUC
values. There was little difference between the responses for subjects with mild (Group 2) and moderate (Group 3)
impairment. In severe renal impairment the increase in median was -1.8- fold for Cmax and -2.5-fold for AUC.

The arithmetic (%CV) mean and median 3-OH DL pharmacokinetic parameters are summarized below:




Group 1 (N=12) | Group 2 (N=7) Group 3 (N=6) Group 4 (N=6) Group 5

(Clcr: >80 mumin) | (CLcr: 51-80 mumin] (CLcr: 30-51 mumin| (CLcr<30 mumin) | (Hemodialysis
: dependent) Off
dialysis

Arith. Median | Arith. Media | Arith. Median| Arith. Median | Arith. Median

Mean Mean Mean Mean Mean

1.63 (25)| 1.65 1.06(55) 1.30 1.74(61) | 1.72 1.79 (33)] 1.76 1.42(50) | 1.35
Cmax 3
Cmax D 1.39(9) 2.04(37)
Tmax 3 | 4.33 (48)| 6.00 15.0(168) | 6.00d | 3.92(61) | 4.5 4.83(79) | 3.50 3.42(44) ] 3.00
Tmax b 5.00(25) 6.00 | 3.50(61) | 3.00
AUCfa | 40.0 (21)] 39.9° 26.7(45) 332 |44.5(44) | 48.0 61.6(50) | 56 34.4(43) | 29.2
AUC tfD 33.6(9) 51.3(20)
T1/22 25.6 (12)] 254 c 43.8(63) | 34.7c | 51.6(86) | 36.5 35.4(13) | 348
AUCtH | 68.3(28) 28.7(71) 44.4(57) 44.0(40) 35.7 (75)
Ratio a,d

a:  Unit: Cmax-ng/mL; AUC-ng-hr/mL; Tmax and tl/2-hr; AUC(tf) ratio-%.

b: Excludes Subject Nos. 5 and 23 from the mild impairment group and Subject No. 1 1 from the moderate
impairment group. .

c: Harmonic mean tl/2.

d Calculated as the ratio of AUC(tf) of 3-OH DL to DL

The changes in pharmacokinetics of 3-OH DL were minimal in subjects.with reral-insufficiency-wirer

comp: €cts with normal renal function.

The mean amount of DL removed during the 4-hour dialysis was low (0.3% of the dose) which is
consistent with no or minimal difference in arterial and venous concentration-time profiles during dialysis.
Plasma protein binding of DL was unaltered by renal impairment (renal impairment: mean 81%-84%
bound vs. normal renal function: 83% bound). Similarly, there was no change for 3-OH DL (renal
impairment: mean 86% bound vs. normal renal function: 87% bound).

Safety: Six (16%) of the 37 subjects reported at least one adverse event (AE) in this study. Most adverse
events were mild to moderate in severity; one unrelated, serious adverse event requiring hospitalization
(exacerbation of chronic obstructive pulmonary disease) was reported. No adverse events were reported
by subjects in Groups 1 and 2. The follow-up physical examination and vital signs for all patients were

“ within the ranges seen in adult. No patients showed any clinically relevant changes in his follow-up ECG
compared with Screening. There were also no clinically relevant changes in clinical Iaboratory safety test
results reported for any subject.

SPONSOR’S CONCLUSIONS:
Subjects with chronic renal insufficiency including dialysis-dependent experienced a 1.7 to 2.5 fold
increase in DCL median AUC with minimal change in 3-OH DCL concentrations.

Both Cmax and AUC of DL increased (<9.5-fold) in subjects with renal dysfunction following a single oral
7.5 mg desioratadine as tablet.

DL and 3-OH DL were not removed by hemodialysis.

Slow metabolizers with renal dysfunction (mild and moderate) had AUC values of DL comparable to siow
- metabolizers with normal renal function in other studies.

Protein binding of DL and 3-OH DL was unaltered in subjects with impaired renal function.




REVIREWER' COMMENT

The systemic exposure is increased 2 fold in renal patients. Since DCL is not removable by hemodyalisis,
this reviewer recommends the dose should be reduced to half in renal patients group.

The results from this study should be stated in package insert under Precautions, and Dosage and
Administratin section as described in Claritin labeling. :

S Thy




Title of the Study: SCH 34117: Evaluation of the Pharmacokinetics of Desloratadine and 3-OM
Desloratadine (Protocol No. P00117).

investigator(s): Regine Rouzier-Panis, M.D.
Studied Period: 11 Feb 99 — 08 May 99
Clinical Phase: |

Objective(s): To characterize the pharmacokinetic profile of desloratadine (DL), 3-OH desloratadine
(3-OH DL, SCH 45581) and 3-OH DL glucuronide following multiple-dose administration of 5 mg and 7.5 mg
DL and 10 mg loratadine tablets.

Methodology: Randomized, three-way crossover, open-label, multiple-dose study. Twenty-four (24) healthy
subjects (18 males and 6 females) each received multiple-dose treatment during three separate treatment
periods. The order in which subjects received treatments was assigned according to a computer-generated
random code provided by SPRI. Blood samples were collected at pre-specified times for pharmacokinetic
and safety evaluations. ECGs were recorded on Day ~1 (Baseline), and on Day 1 (follow-up). Vital signs
were obtained at pre-specified times for safety evaluation. Volunteers were continuously observed and .
questioned throughout the confinement periods for the possible occurrence of adverse events. Plasma
samples were assayed for DL, 3-OH DL and loratadine using . assays (LOQ=
na/mL). Total 3-OH concentrations (glucuronide conjugate plus free) were determined using

method with LOQ of .  ng/mL.

Number of Sdbjects: Twenty-five healthy subjects (18 males and 7 females) were enrolled and 24 subjects
completed all 3 treatment periods.

i TAdult male or female subjects between 18-50 years of age inclusive,
in good health based on medical history, physical examination, electrocardiogram and routine laboratory
tests (blood chemistry, hematology, and urinalysis) and having a BMI between 19-27 were empaneled for
this study.

Test Product, Dose, Mode of Administration, Batch No(s): DL 5.0 and 7.5 mg tablets, Batch Nos. 38833-
142 and 38833-140 respectively. Treatments were administered orally. )

Reference Therapy, Dose, Mode of Administration, Batch No(s): SCH 29851 (Claritin () 10 mg tablets,
Batch 8026. Treatment was administered orally.

. Duration of Treatment: All treatments were administered for 10 days during each of the 3 treatment
periods. Each treatment period was separated by at least a 14 day washout period.

Criteria for Evaluation: Blood samples were collected over 96 hours for determination of pharmacokinetic
parameters (AUC and Cmax) on Day 10. Pending possible determination of DL, 3-OH DL, 3-OH-DL
glucuronide, urine samples were obtained over 12 hours prior to and 24 hours after completion of each
treatment period. :

Statistical Methods: The derived pharmacokinetic parameters were statistically analyzed using a crossover

analysis of variance model. The effects due to subject, period and treatment were to be extracted. Pairwise

comparisons were also provided. No adjustment was made for multiple comparisons.

The bioavailability of DL, 3-OH DL and 3-OH DL glucuronide following administration of 5 and 7.5 mg DL

compared to 10 mg loratadine was expressed as the ratio of the treatments, based on log-transformed AUC

and Cmax values.

Confidence intervals for these estimates of bioavailability and the power to detect a 20% difference between

treatment means for an a level of 0.05 (two-tailed) were computed. The pooled residual error and associated

degrees of freedom from the analyses of variance was used in the calculation of the confidence interval and
wer.

g?:mmary statistics for DL, 3-OH DL, 3-OH DL glucuronide and loratadine, e.g., means and standard

deviations were provided for the concentration data at each time point and the pharmacokinetic parameters.

RESULTS:
Clinical Pharmacology:
Subject Disposition: Twenty-five subjects (18M/7F) were enrolled into the study and 24 subjects (18M/6F)




completed all 3 treatment periods. Subject No. 18 dropped out of the study after receiving 2 doses in
treatment period 1 for reasons not associated with an adverse event. This subject is included in the safety
analysis only.

Demographic and Baseline Characteristics: Twenty-five subjects (18M/7F) between the ages of 19 and
41 years inclusive (mean = 26.0 years) with body mass index between 19-27 (mean = 22.2) were enrolled
into the study. Twenty subjects were Caucasian, 4 were Black and 1 was Asian.

Pharmacokinetics: Cmin values (0-hr) for Days 7 through 10 were analyzed for DL, 3-OH DL, 3-OH DL
glucuronide and loratadine (following administration of Claritin®) for each treatment.

Day Smg DL 7.5mg DL 10 mg Loratadine

nig/ml:

" 179

0.11
0.11 (63)
10 0.12 (74)

NA = not appropriate for loratadine after 5 mg and 7.5 mg DL administration; a: n=24

The results indicate that steady state was attained by Day 10 folléwing administration of each treatment.

The mean (%CV) DL, 3-OH DL and 3-OH DL glucuronide pharmacokinetic parameters on Day 10 are
summarized below:

Table

Arithmetic (%CV) and Geometric Mean Desloratadine Pharmacokinetic Parameters on Day 10 Following
Multiple-Dose Administration of Desloratadine 5 mg and 7.5 mg and Loratadine 10 mg Once Daily for

10 days. (Protocol P00117)

Parameter”

Cmax (ng/mL) 4.89 (72) 730 (75) 6.03 (63)

Cmax (Geomietric Mean) (ng/mL) 4.03 () 597 ( ) 510 ( )
Tmax (hr) 3.08 (72) 323 (86) 217 (121)
Tfax (Median with Range) (hr) 2 (1-8) 2 (1-10) 1.25 (1-12)
AUC(0-24hr) (ng-hr/mL) 71.9 (107) 104 (105) 749 (103)
AUC(0-24hr) (Geometric Mean) (ng-hr/mL) 50.6 () 750 ( ) 531 ( )
t1/2 (hr) _ 34.9 (93) 335 (79) 327 (72)

t1/2 (Harmonic Mean) (hr) 25.2 () 257 ( ) 260 )

a: n=24
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Table Mean (%CV) 3-OH-Desloratadine and 3-OH-Desloratadine Glucuronide Pharmacokinetic Parameters
on Day 10 Follow Once Daily Administration of Desloratadine 5 mg and 7.5 mg and Loratadine 10 mg
for 10 Days (Protocol P00117)

5mg 7.5mg 10mg

Parameter ® DL DL Loratadine
Cmax (ng/mL) - 1.62 (50) 230 (41) 1.73 (54)
Cmax (Geometric Mean) (ng/mL) 1.35 Q 199 () 140 ()
Tmax (hr) . 5.06 (59) 438 (54) 3.29 (81)
Tmax (Median with Range) (hr) 5 5 2 {
AUC(0-24hr)® (ng-hr/mL) 23.1 (44) 343 (42) 23.4 (47)
AUC(0-24hr) (Geometric Mean) (ng-hr/mL) 201 Q 295 () 20.0 ()
AUC” (%) 56.5

t1/2 (hr) ' 49.1
t1/2 (Harmonic Mean) {hr)

Cmax (ng/mL) 294 TTTTTT43) T 460 (43) 29.9 (56)

Cmax (Geometric Mean) (ng/mL) 254 0 401 () 247 )
Tmax (hr) 8.04 (30) 738 (39 748 (37)
Tmax (Median with Range (hr) 8 8 8 \ '
AUC(0-24hr) ® (ng-hr/mL) 488 (41) 735 (41) 489 (47)
AUC(0-24hr) (Geometric Mean) (ng-hr/mL) 427 0 641 () 419 ()
AUC ratio ® ( ) ' 22.0 (26) 225 (26) 22.0 (34)
t1/2 (hr) 349 (79) 36.5° (131) 27.5 (31)
t1/2 (Harmonic Mean) (hr) 27 0 261 () 26.1 ()

a: n=24

b: n=23. Subject 22 following Treatment A, the AUC (0-24 hr) was not calculated because the 24 hr plasma
concentration was not determined.
c: n=20




There were proportional increases in the pharmacokinetic parameters {AUC and Cmax) of DL, 3-OH DL and
3-OH DL glucuronide as the dose of DL was increased from 5 mg to 7.5 mg.

The results of statistical evaluation of the relative bioavailability based on log transformed AUC and Cmax
values for DL, 3-OH DL and 3-OH DL glucuronide are presented below.

Parameter Test Relative Confidence Power
Tréatment Bioavailability (%)° Interval® (%)
D o
Cmax  SmgDL 79.0 73-85 98
7.5mg DL 17 109-126
AUC(0-24 hr) 5mg DL 95.2 91-100 100
7.5 714_1 135-147
Cmax 5 mg DL 96.6 88-106 89
7.5mg DL 142 130-156
AUC(0-24 hr) . 5 mg DL 100 95-105 “100
7.5 mg DL - 147 140-155
3-0H: Dl Glucuronide.
Ccmax 5mg DL _ 103 96-110 99
7.5 mg DL 163 152-174
AUC(0-24 hr) 5 mg DL 102 . 97-107 100
7.5 mg DL 153 146-160
a: Expressed as a percent of 5 mg and 7.5 mg DL to 10 mg loratadine
b: 90% confidence interval based on log-transformed data.
c: To detect a 20% difference

Statistical evaluations show that for DL AUC values and for 3-OH DL and 3-OH DL glucuronide Cmax and
UC values met the criteria for bioequivalence following administration of 5 mg DL and 10 mg loratadine.

Safety: Blood pressure, pulse rate, oral body temperature and electrocardiogram evaluations showed no
consistent changes of clinical relevance and remained within the range observed for healthy subjects.
Overall, 4 of 25 (16%) subjects reported treatment-emergent adverse events. Reported adverse events
included; back pain 1 (4), fever 1 (4), headache 1 (4), and throat pain 1 (4). All reported adverse events
were mild in severity. No subject discontinued participation in the study due to adverse events. One subject,
18 (BOU) dropped out of the study after 2 doses in Phase | for reasons not associated with an adverse
event.

SPONSOR’S CONCLUSIONS:

e DL 5mg and 7.5 mg administered once daily for 10 days was safe and well tolerated.

« The bioavailability of DL, 3-OH DL and 3-OH DL glucuronide were similar following oral administration

~of 5 mg DL and 10 mg loratadine; the relative bioavailability based on AUC was 85, 100, and 102%,
, respectively.

e The administration of DL 7.5 mg results in a higher bioavailability of DL compared with administration of
10 mg loratadine.

e Increases in DL, 3-OH DL and conjugated 3-OH DL glucuronide, Cmax and AUC values appeared
dose-proportional following administration of S and 7.5 mg DL.

e 3-OH DL was extensively glucuronidated; exposure to 3-OH DL glucuronide was ~ 22-fold higher than
unconjugated 3-OH DL.




REVIEWER’S COMMENT:

The sponsor conducted the present study appropriate. The results are ar<eptable. High intersubject
variability was oberved; For Cmax and AUC, CV wasinthe rangeof.. __ % and. %, respectively.
The reason of the high intersubject variability is not known.

The systmic exposure following 7.5 mg dose appeared to be larger than that following 10 mg loratadine. On
the other hand, the systmic exposure following 5 mg dose appeared to be smaller than that following 10 mg
loratadine. Although DCL is more potent antihistamine agent, loratadine also have antihistaminic-effect.
Therefore, the effect or safety profile may be different , even though there are similar systmic exposure of
DCL after DCL administration and loratadine administration. .

It should be noted that there were second peak in plasma indicating enterohepatic recirculation of DCL.
Tthis second peak is blunted after averaged.




Title of Study: SCH 34117: Multiple-Dose Pharmacokinetics of Desloratadine and 3-OH Desloratadine in
Healthy Subjects (Protocol P00275).

Investigator(s): Albert Cohen, M.D., Thomas Maybury, M.D., Casey Johnson, D.O.
Study Center(s):

Studied Period: 11 MAR 1999 to 20 APR 1999
Clinical Phase: |

Objective(s): To characterize the pharmacokinetic profiles of desloratadine (DL) and 3-OH desloratadine (3-
OH DL) following multiple dose administration of 5 mg DL to a population representative of that studied in
the clinical efficacy and safety SAR program.

Design / procedure : Open-label, multiple-dose study. One hundred and thirteen healthy subjects each
received multiple dose treatment with DL 5 mg. Blood samples were collected at pre-specified times for
safety and pharmacokinetic evaluations (at0, 0.5, 1, 1.5, 2, 3,4, 5, 6, 8, 10, 12, 24, 48, 72, 96 and 120 hr).
Subjects were continually observed and questioned throughout the study for possible occurrence of adverse
events.

Assay: Plasma samples were assayed for DL and 3-OH DL concentrations using
assay (LOQ = ng/mL).

Number of Subjects: 114 projected. One hundred and thirteen healthy subjects (57 males and 56 femalac\
were enrolled.

Diagnosis and Criteria for Inclusion: Male and female Caucasian and African American subjects between
18-70 years of age, inclusive, in good health based on medicat history, physical examination,
electrocardiogram and routine laboratory tests (blood chemistry, hematology and urinalysis) and having a
BMI between 19-27 were empanelled for this study.

Test Product, Dose, Mode of Administration, Batch No(s): DL 5 mg tablets, oral, Batch No. 38833-142.-
Duration of Treatment: For 10 days, 5 mg of DL was administered_once daily at approximately 8 a.m.

Criteria for Evaluation: Physical examinations, electrocardiograms, clinical laboratory tests were performed

" at screening and at the conclusion of the study and adverse events throughout the study were recorded for
safety evaluation. Blood samples were collected over 120 hours following dosing on Day 10 for
determination of pharmacokinetic parameters. Supplemental analysis of the relationship between age and
the pharmacokinetics of DL was conducted.

Statistical Methods: The pharmacokinetic parameters were llsted and summarized usmg means, standard
deviations and coefficients of variation.

RESULTS:

Clinical Pharmacology:

Subject Disposition: 113 subjects were enrolled and 112 subjects completed treatment. One subject
{Subject No. 38) dropped out after 7 doses for personal reasons.

Demographic and Baseline Characteristics: Overall, 113 subjects (57 males and 56 females) between
the ages of 19 and 70 years (mean=43.5 years) and weighing between 46 and 98.6 kg (mean=72.9 kg) were
enyolied into the study. Ninety-five were Caucasian (48 males and 47 females) and 18 were African
American (9 male and 8 female).

Pharmacokinetics: The mean plasma trough concentration data are within 10 % of one another suggesting
the steady state conditions were attained by day 7 following administration of DCL 5 mg.




able
Mean Minimum Plasma Concentrations (Cmin) of DL and 3-OH DL Following Multiple Oral Dosing
of DL 5 mg to Healthy Subjects on Days 7, 8, 9 and 10 (Protocol P00275)
Cmin (ng/mL)

Compound | [Day 7 Day 8 [Day 9 pay 10
All Subjects
DL IArithmetic Mean (%CV) 1.26 (96) 1.31 (104) 1.33 (107) 1.38 (114)
eometric Mean 1.02 1.04 1.05 1.07
3-OH DL Arithmetic Mean (%CV) 0.792 (35) 0.811 (35) 0.808 (35) 0.845(36)
[Geometric Mean .738 .755 .756 0.786

%CV were not calculated for non-arithmetic means

The mean (%CV) pharmacokinetic parameters of DL and 3-OH DL on Day 10 are summarized below:

Pharmacokinetic Parameters

Analyte ICmax [Tmax JAUC(0-24hr) CUF tf t1/2

DL (ng/mL.) hr)  Kng-hr/mL) (L/hr) (br) (hr) Ratio”

' All Subjects

IArithmetic Mean 3.98 3.17 |56.9 112 118 [26.8 -
%CV 2 56 73 43 7 50 -
Geometric Mean 3.63 .00° 494 101 117 [24.2° 0

3-OH DL Arithmetic Mean 1.99 4,76 [32.3 - 120 36.0 71.0
%CV 1 40 31 ° 33 63.4
Geometric Mean 1.87 5.00° [30.4 & 120 B4.0° L°

a: Median.

b: Value not calculated.

. Farmonic mean.
d: Ratio of AUC(0-24 hr) for 3-OH DL to DL.
%CV were not calculated for non-arithmetic means.

DL was absorbed with a median Tmax of 2 hours. The value for 3-OH DL was 5 hours.

Mean apparent total body clearance was high.

The mean half-life of 26.8 hours is similar to that reported in previous studies. Mean (%CV) pharmacokmetlc parameters of D
and 3-OH DL by age groups are presented below:

Parameter” IAge Group: 19-45 y7° [Age Group: 46-64 yr° IAge Group: 65-70 yr°
Mean (%CV) Mean (%CV) Mean (%CV)
DL
Cmax 3.83 (57) 3.92 (46) 4.69 (44)
max 3.35 (55) [2.98 (56) 2.76 (63)
IAUC(0-24 hr) 55.4 (83) 54.1 (43) 67.8 (72)
172 D53 (53) 26.1 (13) 33.7 (62)
iCL/F-kg 20.4 (26) 16.8 (28) ] 19.7 (34)
3-OH DL
iCmax. 1.92 (30) .12 (33) 2.05 (30)
Tmax 4.80 (41) 4.90 (34) 4.35 (48)
IAUC(0-24 hr) [30.7 (30) 34.3 (32) 4.6 (30)
t1/2 34.7 (36) 35.6 (11) 41.8 (42)
a:Unit: Cmax-pg/mL; AUC-pg-hr/mL; Tmax and t1/2-hr; CLUF kg-mishr/kg
b:n=65
c:n=30
n=17

There appeared to be a 30% increase in t1/2 in Subject 265 years old compared with younger subjects
(Refer to the following Figure)
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Safety:

Blood pressure, pulse rate, oral body temperature and electrocardiogram evaluations showed no consistent
changes of clinical relevance and remained within the range observed for healthy subjects. Overall, 30 of
113 (27%) subjects reported treatment — emergent adverse events. The most frequently reported adverse
events were headache 8 (7%) and constipation 8 (7%). All reported adverse events were mild to moderate
in severity. Subject 57 had a SGPT value of 88 IU which was classified as Grade 1 on the Common Toxicity
Criteria. All other liver function tests were within the normal range. Subject No. 103 complained of a “racing
heart” which was decoded as tachycardia. However, the heart rate was recorded as being 96 bpm, which is
not consistent with the clinical definition of tachycardia Twelve subjects required additional treatment for
adverse events (10 subjects received acetaminophen, 1 received glycerin suppository and 1 received Pepto-
Bismol). There were no discemible differences in the AE profiles for male and female subjects. Three
subjects . 65 years old reported AEs. Two subjects reported constipation while the other reported back pain,
all of which were considered unrelated to treatment and were mild in severity. No subject discontinued
participation in the study due to an adverse event. No serious nor unexpected adverse events were
reported.

SPONSOR’'S CONCLUSIONS:

+ Five mg DL administered once daily for 10 days was safe and well toierated. o

« Following multiple dose oral administration of 5 mg DL steady state Cmax and AUC values for all
subjects were 3.98 ng/mL and 56.9 nyVhr/mL, respectively, for DL with a mean (arithmetic) t1/2 of 26.8
hours. .

DL was absorbed with 2 median Tmax value of 2 hr.

DL was eliminated with a mean (arithmetic) t1/2 of 26.8 hours.

Arithmetic mean 3-OH DL plasma AUC was 71% of DL AUC.

DL has a high apparent total body clearance.

No dosage modification is warranted in elderly subjects.

“REVIEWER'S COMMENTS:

The sponsor conducted the present study appropriately. Data are acceptable.

The sposnor’s statement of “high apparent total body clearance” is not correct. The low AUC value can bé a
result of poor absorption.

The four outliers were observed (Subjects No. 4, 45, 83, and 85) . Their systemic exposure is much larger
than others; (i.e., Cmax . 10 ng/mi; AUC > 200 ng hr/ml). There seems no correlation of race, gender, and
age to the high Cmax and large AUC. The reason of the outlier has not been known.

In elferly subjects, it was noted that there were 20 % or 30 % increase of systemic exposure (Cmax and
AUC) or elimination t1/2, respectively. This reviewer agrees the sponsor’s conclusion that no dosage
modification is warranted in elderly subjects, based on the result of C98-357: Evaluation of the
electrocardiographic pharmacodynamic effects following administration of multiple high dose (Please refer to
the individual study review). :




Title of the Study: SCH 34117: Bioavailability of Desloratadine Polymorphs Administered to Healthy
Subjects: A Three-Way Crossover Study (Protocol P00311).

Investigator(s):
- Studied Period: 25 March 1999 - 22 June 1999
Clinical Phase: |

Objective(s): To evaluate the bioavailability of the to be marketed 5 mg tablet formutation of desloratadine
(DL) and DL 5 mg capsules formulated with mainly DL polymorph Form 1 or DL polymorph Form 2 as well
as the bioequivalence of capsules formulated with mainly DL polymorph Form 1 or DL polymorph Form 2,
based on log-transformed Cmax and AUC.

Design/ Procedure: Randomized open-label, single-dose, three-way crossover study. Healthy adult
subjects received each treatment, one in each period. The order in which subjects received each treatment
was determined by a computer-generated random code provided by SPRI. Biood samples were collected at
pre-specified times for pharmacokinetic and safety evaluations (0, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 24, 36, 48, 72,
96, and 120 hour after administration). ECG’s and vital signs were obtamed at pre- specuﬁed times for safety
evaluation. Volunteers were continuously observed and questioned throughout the confinement periods for
the possible occurrence of adverse events.

ASSAY: Plasma samples were assayed for DL and 3-OH DL content using " assay
(LOQ = *ng/mL).

Number of Subjects: Sixty healthy subjects planned; 63 were enrolled.

Diagnosis and Criteria for Inclusion: Adult male or female subjects between 18-45 years of age inclusive,
in good health based on medical history, physical examination, electrocardiogram, and routine laboratary

—testa-(biood-chemistry-henratotogy, anad UMAaysIs) and having a BMI between 19-27.

Test Product, Dose, Mode of Administration, Batch No(s): DL: 5 mg (Form 1), Batch No. 52782-090: 5
mg (Form 2), Batch No. 52782-091; 5 mg tablet, Batch No.38833-142. All treatments were administered
orally after an overnight fast.

Réference Therapy, Dose, Mode of Administration, Batch No(s): None

Duration of Treatment: Single doses were administered in the morning (approximately 8 a.m.) during each
treatment period and subjects were followed for 120 hours postdose.

Criteria for Evaluation: Blood samples were collected over 120 hours for determination of PK parameters.
Log-transformed AUC and Cmax of DL and 3-OH DL.

Statistical Methods: The derived pharmacokinetic parameters were statistically analyzed using a crossover
analysis of variance model. The effects due to subject, period and treatment were extracted. Bioequivalence
was assessed by the.90% confidence intervals for the mean difference between the treatments for log-
transformed AUC and Cmax. The mean difference was expressed as a percent of each treatment mean.
The power to detect a 20% difference in treatment means for an alpha level of 0.05 (two-tailed) was also
computed. The pooled residual error and associated degrees of freedom from the analyses of variance were
used in the calculation of the confidence interval and power. The pharmacokinetic parameters were
analyzed for extreme values by reviewing the studentized ranges of deviations from the expected value
derived from the analysis of variance to see if any value exceeded 3.

RESULTS:

Clinical Pharmacology:

Subject Description: Sixty-three subjects were enrolled into the study and 53 subjects completed all three
treatment periods. Subjects were discontinued for reasons of non-compliance (Subject Nos. 12, 13, 32, 42,
51 and 55), administrative (Subject Nos. 63, 64 and 65) and one subject (Subject No 43) did not meet :
protocol eligibility criteria. Subject Nos. 59 and 60 were not used.

Demographic and Baseline Characteristics: Sixty-three healthy male subjects between the ages of 19
and 41 years, inclusive (mean = 26.3 years) and having a BM! between 19 and 29 (mean = 23) were
enrolled into the study. Sixty-one subjects were Caucasian, 1 was Asian and 1 was American Indian.




